In Vitro Reconstruction of Mouse Seminiferous Tubules Supporting Germ Cell Differentiation.
It is known that cells of testis tissues in fetal or neonatal periods have the ability to reconstruct the testicular architecture even after dissociation into single cells. This ability, however, has not been demonstrated effectively in vitro. In our present study, we succeeded in reconstructing seminiferous tubules in vitro which supported spermatogenesis to meiotic phase. Testis cells of neonatal mice were dissociated enzymatically into single cells. The cells formed aggregates in suspension culture and were transferred to the surface of agarose gel to continue the culture with a gas-liquid interphase method, where a tubular architecture gradually developed during the following 2 weeks. Immunohistological examination confirmed Sertoli cells forming tubules and germ cells inside. With testis tissues of Acr-GFP transgenic mice, whose germ cells express GFP during meiosis, cell aggregates formed a tubular structure and showed GFP expressions in their reconstructed tissues. Meiotic figures were also confirmed by regular histology and immunohistochemistry. In addition, we mixed cell lines of spermagonial stem cells (GS cells) into the testis cell suspension, and found the incorporation of GS cells in the tubules in reconstructed tissues. When GS cells derived from Acr-GFP transgenic mice were used, GFP expression was observed, indicating that the spermatogenesis of GS cells was proceeding up to the meiotic phase. This in vitro reconstruction technique will be a useful method for the study of testis organogenesis and spermatogenesis.